LPI Contribution No. 789 5 



so WO i5 JM 
TIME (my) 


Fig. 2. The surf.ce topography produced by the cmsulshouemngof dre 
cl Venus model with (curve 1) and without (cu , ve 2 ) ukmg the BGET mm 
account. Point B approximates Bindsch.dler et al . s (81 model and pom. M 
the approximate height of Maxwell Montes. 




and (4) total thickness of the crust. Figure 2 shows the surface 
topography produced by lithospheric models assurrung lme» thick- 
errfnfof the crust. There are three sets of curves m each figwe. S«s 
1, 2 and 3 show the effects of the initial temperature d«trfbuhcms 
corresponding to lithospheres 100. 200. and 300 m.y. o . i 
given set. the curves a. b. and c are for thickening rates of 0.5 . 0.25 , 
and 0.167 km/m.y. respectively. In la and 2a the thicketung was 
halted after 100 m.y., and in lb after 200 m.y., allowing the 
lithosphere to reach thermal equilibrium. Curve 4 showsconapen 
sation at 200 km depth. None of these factors have a secant 
effect on the maximum height of the surface topography. The 
controlling factor, however, is the total thickness of the basaltic 
crust. The maximum topographic height is acMevedwhen iec^ 
reaches its critical thickness of -38 km. beyond which the crustal 
shortening actually depresses the surface due to creation of high 
density granulite and eclogite in the deeper parts dial readily sink 
into the mantle. The crust of the cold Venus model requires 

significant thickening before breaches thecritical thickness, where as 

thciseof the Earth-like and especially the hot Venus models needless 
thickening. Consequently . the cold Venus model P^«a surface 
topography that is -1.5 limes higher than that of the Earth-like 
Venus model and -3 times higher than dial of the ho, Venus modeh 
Lakshmi Planum is higher than 4 km above the mean surface of 
Venus and Maxwell Montes stand -6 km higher. These prominent 
features are -2-6 times higher than the maximum heigh, that could 
be achieved by thickening a basaltic crust, no matter which lithos- 
pheric model is used. These features probably contain re atively less 
dense materials and represent analogues of continental masses 
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CONSTRAINTS ON THE THERMAL EVOLUTION OF VE- 
NUS INFERRED FROM MAGELLAN DATA. J. Arkam- 

Hamed 1 , G.G. Schaber 2 , and R. G. Strom 2 . 'DeparunentofGeolog.cal 
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A surface topography produced through viscous deformation of 
a mantle by internal loadings correlates with the resulting gravity 
anomaly if the mantle has an almost uniform v iscosity 1 11 • The high 
correlation over low-degree spherical harmonics of surface topog- 
raphy and gravity anomalies of Venus and the greater apparent depth 
of compensation of the topography imply a high-vtscosity upper 
mantle for Venus (2) that probably results from dehydration effects 
of the high surface temperature (3) and from the colder interior of 
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Fig. 3. Die surface topography produced by the crustal thickerung of «he 
coid (1300). the Earth-like (1400). and the hot <1 500) Venus model*- T 
curves a, b. and c denote the thickening rates of 0.5, 0.25. and 0. 167 km/m.y .. 
respectively. The compensation depths are al 150 km, except for the curve 
whose compensation depth is al 200 km. 

rebound to produce a significant surface elevation. Not only is it 
impossible to produce a high plateau, but it is quite possible to 

'Refactors that could affect the surface topography of a thick- 
ening crust are (1) the initial temperature distribution m the bio- 
sphere. (2) thickening rate of the crust. (3) depth of compensate. 
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.. m Thr convening mantle that is tightly coupled to thehigh- 

»■»* “» ■»» 
m Jtlc[21 may strongly deform the lithosphere, producing a mo i e 
’fme boundmy layer on top of the convectmg mantle. 

models ofamantle that convene* 

a stress-free surface ^ ^"maliy^invesTigators [e.g., 

3.4.61. develop B instabilities in the near-surface 

£t£Tlal ^ of 001(1 plUmeS ’ WhCrCaS ** 

boundary 1 y relatively diffused [8]. Such a mantle convec- 

upwelling zones are re y ^ ^ system s, but it may 

lion may not create S ^P features at the surface associated 

result in distinct compre ^ systems on Venus, 

with the downwellings . The lack ot dis 8 * 

- *, a™* 

surrounding mountains that ™ ^ agreem ent with the 

** “ ^ h '“ d 

,l7 he local Rayleigh number probably decreases wuh depth 
mantle die local y g ex ion coefficient with depth 

71 l< Thes«:ular cooling of the core decreases the temperature drop 
t j thp secular cooling of the mantle increases its 

across themantle ^^^^UatateRayleighnumber 

sr- »>*■»»“ nr 
s,: 1 sz sr «... v— r * 

P tlrinerecordby global resurfacing 500 m.y. ago. and resurfacing 
cratenngreco y g ^ <40 % of all craters have been 

localized volcanism and tectonism have occurred since die dates 
c • a -500 m v ago and the mtenor of Venus 
vigorous re *" f “ m ® ifel xi „ tLn Earth’s. This is because the 

has been solid and pwsiWy cola ^ upward 

- — * * ~ e ss^f 

ascenouig or hol , C r than Earth s [12). 

Therefori^the present 'surface morphology of Venus may provide 
useful constraints on die pattern of drat vigorous convection, and 

^ZS!£iS£ Lu^alca^ulatmnsof 

three-dimensional . 

mmperMi^dqiendent thermal diffusivity, pressure- dependent ther- 

ma/expansion coefficient, and time-dependent mternal pr 
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113115 ^ rations of field variables and the resultmg radially depen- 
<ten 'different! al equations are solved numerically using the Green 

=55£?f=sS 

have by far the most dominant effects. Th effective 

L coding of the mantle and sharp 

Rayleigh number, so that ° scJ ’ a “^ Vl «° s(ron ^rmal bound- 
tions could become quasisteady and si • ^ core/ 

ntaior lateral 
in die upper mantle, but they are 

subdued near the core/mantle boundary. 
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teristics indicauve of pahoeh^hkenows^I^^ ^ ^ ^ ^ ^ 
flow exhibits cross-section values simil «i 0 nfr»rm 
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Hirectlv evident in deposits from the nearby impact crater L 
inferred to accumulate during impact events and to be dtspers 



